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FORMER CLINTON ENGINES
ASSESSMENT WORK PLAN

605 E. Maple Street
MAQUOKETA, IOWA

Site ID: 174

1.0 INTRODUCTION

The objectives of the site assessment work plan are to: 1) identify the types and sources of contamination; 2)
define the extent and magnitude of contamination in both.soil and ground water, 3) identify impacts relating to
the contamination; and, 4) provide adequate information for assessing potential threats to human health or the
environment. The work plan is a flexible document that describes how the assessment will be conducted. The
work plan is prepared for submittal to the IDNR consistent with the Land Recycling Program and Response
Action-Standards under Iowa Administrative Code' 137.

2.0 SCOPE OF WORK

The intent of the Site Assessment Work Plan is to provide information to determine the extent reasonable and
necessary for mitigation of site contaminants and address potential concerns identified by the IDNR
correspondence March 23 and May 31,2005. A summary of these concerns was based on the Phase I / II
Environmental Site Assessment Report prepared by Missman Stanley & Associates on October 15,1999.
These included:

• Chlorinated solvents near sample location B-3;

• Possible saturation of soil and groundwater as toluene and other volatile compound near sample
location B-6.

3.0 SITE DESCRIPTION
/

The subject property measures approximately twelve (12) acres in size and was located within the southeast

quarter of the southwest quarter ('/O of Section 19, Township 84 North, Range 3 East, at 605 E. Maple Street in
Maquoketa, Iowa. The property's location is depicted in Figure 1 (Appendix A) which is a portion of the U.S.

Geological Survey (USGS) 7.5 minute series topographical map containing the site and surrounding area. A

zoning map for the City of Maquoketa is provided in Appendix A, Figure 2. The subject and surrounding
properties are to the north are zoned industrial, immediately west and southwest are residential. The land to the
south is agricultural Details of individual property owners and land use are identified on the Site Vicinity Map

within a 500-foot radius of the facility (Figure 3).-

4.0 BACKGROUND

According to the Phase I / II Environmental Report prepared by Missman Stanley in .1999, Clinton Engines took

possession of the property in approximately 1950 from the Maquoketa Company. Prior to operation by the

Maquoketa Company the land was used for agricultural purposes.

The Company built the widely-known "Clinton Engine" which was a small engine used in generators,

mowers, chainsaws, and a host of other products. The Company experienced its "hay day" in the 1950s

through the mid-1960s and employed up to 2200 people. The facility included a foundry, machine shops,

cast and painting operations. At the time of the assessment the property included three paint booths.

Underground storage of fuel oil was used for a back up to the boiler and generator systems. Previously

underground storage included toluene and gasoline.
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The Phase II Assessment identified two source areas 'remaining Cm (he property. This included elevated: :

concentration!; of chlorinated sol vents, near EJ-3 located noith of the :former foundry operations and elevated

concentrations at' toluene above gr'oundwater saturation at location B -6 adjacent to th: former underground

storage ' tanks north of the machine shop. :

S.O SITE GEOLOGY :: :

Site geology was .interpre ted from soil bore logs previously conducted at th: facility and tfie lowa;Geological

GEOSAM database. The subject property was underlain by approximately o.ne (1) to iwclve (12) feet of fill
material. according to :he soil boring log;. Immediately below the fill material, brown silty clay was encountered

to a depth of approximately 10-15 feet below grade. Below' the- silty clay toa dcpdi of approximately 30 feet (Tier
1 FRC Rcpoit), alternating silry clay and s-aridi layers vwire encountered.' Generally ground water was encountered
within 115 fcef below graded Hydraulic •conductivity was fomierly evaluated as part of a Leading Underground ••',','
Storage Tank program. Hydraulic 'conductivity ringed from 0.002 m/day to a maximum value of 0.21-7 m/clay

'• a!-ong the southern jpiupeit)' bouiidazy. The nio:ndloflji(; weUs near t)i.e sou thwesc si.de of the property wra:
: dcsiroycid duiiiiie: demolition activities, tiowever. thn:e of the original moruroiing wrils for 'die LUST assessment
exist on the south central portion of die property, where the maximum conductivity \v-as encountered. Bedrock

:not enco'iuitercd at: :;oil boring leimijiaiiciM of approximately thirty (30) .Feet below .grade. : :

Dep'dh. to bedrock estimation is r:d<t:n fiom. th: GEOSAM database wilier v/ell 2:4EC<! City of Mac|uoVc;a Water
V/tll, depth to t<:di:ock uras encountered i.r. :ippro:(Lniai:i:ly K!5 1'cct below gride; howvvc:-: die elevation of the

waicr well is approximately 45 feet higher ihan she avcnif^ safe ropography. TJie well is located approxtiiatdy two :
thousand (2,000) fecit to the southeast. Dep-Ji to bedrock at the site would IK anticipated approximately ICO feet

below grade. • • • • : • " . . " • • • ; ; ' . .

6 . 0 POTENTIAL RECEPTOR SURVEY i i

"Che Iowa GeoloncsLl Santsy Bureiu TIGSB) and City of Maquoketa MiuucipaJ Water Supply wen; coaiacted 10
identify' potential groundwatei receptor; widiin a one-half mile radius; of Lh.i: facilirj'. The I GSB search did riot
ic-entify- any wells within, tin search cadius. As part of the Tier 1 Report (|idy 2W4), iicifjhbc'rijip prop-cities witihin

t>i.«t: hundred (.100) fe<M 'were also contacted for pbtenrkl 'Kit**' wells, no> wells were: idena'lied.

According to llie IGSE-, the 'closest wcU app-urs 10 be well iiumber 24834 p/'&/2QO$).. 'Hie: well wai d rilled; for ;: .
tlie Ciw of Maquofcen in 1978:iuul is secorded ''wdi a total depth of 2,325 feet. The v/ell is approximately 2^)00 '. '.
•feet southeast of -.he property. . . " • • . • • :: ' .. ;

7.0 REMEDIAL. OBJECTIVES . . . .

Ken-iedial objecdveu tor ihe release of p<:t»leum and chloHiisl(;d solvent compounds are based oil 'Table 1.
Standard for Groundwatei:, Iowa Land RecycSirig Prograiri (October 4-, 1999) and Table 2. Standards Tor Soil,
Iowa Land Recycling Program (October 4, 199'?)". A copy of the remedial objectives is ptcsented in Appendiit
13.

8.0 PROPOSED SOIL BORING / MONITORING WELL. LOCATIONS.

The assessment work plan consists of chaiacterixing contamination at the site through soil and ground wateit
uimpling. Soil sample:; -u/Lll be collected kom potential source areas and monitor potential receptors. Ba»:d
on previous s-ampliiig data, arid pownt.al concern; nistnj by the IDNK. include:

1. The pres.ence of chlorinated solvents neai B-3; and
'<'.. The area near t:he formei: p:Jnt twiner (toluene) undci-groL>nc] storage tank iB-6).
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Please refer to Proposed Sample Location Diagram, Figure 3, Appendix A.

8.1 B-3 Chlorinated-Solvent:

Previously, impact to soil and groundwater was detected north of a former concrete pad located on the
northeast central part of the property. The Phase I/II did not detail the former use of the pad or indicate a
possible origin of the chlorinated solvent detection.

Soil borings B-3 was identi&ed as a potential source area for the chlorinated solvents, a second soil boring (B-4)
was advanced to the southwest (topographically upgradient of B-3). Soil samples were collected to three (3)
feet in B-4 and four (4) feet in B-3. Increasing PIE) readings were reported at depth. Groundwater was
encountered in B-3 at a depth of approximately twelve (12) feet below grade.

Due to the limited soil sampling in the potential source areas, a source monitoring well is proposed near B-3,'
three additional monitoring wells are proposed to bracket the source soil and groundwater conditions.
Anticipated depth of well completion would be approximately twenty (20) feet below grade.

8.2 B-6 Toluene

Soil boring B-6 / temporary monitoring well were advanced adjacent to die former paint thinner underground
storage tank. Saturated conditions were encountered in the groundwater concentration for toluene. A source
monitoring well and three bracketing wells are proposed in the area.

9.0 INTRUSIVE METHODOLOGIES

9.1 Soil Sampling

Discrete soil samples will be collected with a direct push dual tube sampling system. The dual-tube system
includes an interior two (2) inch diameter and 2.75 inch exterior diameter sampling system. Soil samples are
collected in a 2 inch diameter by four (4) foot clear PVC disposable liner.

9.2 Soil Sampling - Proposed Monitoring Wells (PMW-10 - PMW-17)

The borings proposed for conversion to monitoring wells will be completed using a direct push truck-mounted
rig equipped with a hydraulic head employed in drilling and sampling operations. The borings will be advanced
using 2.75 inch outside diameter dual tube samplers to a depth of approximately twenty (20) feet below grade.
The wells will be constructed with schedule'40 PVC 0.01 slotted well screen and pvc casing to ground surface.
The groundwater elevation observed during drilling will be split between the screened interval to monitor for
groundwater fluctuation. • •

Soil Boring Logs •

The FRC field crew will consist of an experienced driller and an Iowa CGWP. The drill crew will prepare field
logs of each boring. These logs will include visual classifications of the materials encountered during drilling as

well as the driller's interpretation of the subsurface conditions between samples. Boring logs will be included

with the Site Assessment Report and will represent an interpretation of the field logs and may include

modifications based on laboratory observation and/or tests of the samples.
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Soil Sample Screening . . . . " " ; ; . . . . " : : ; ; : :

Soil samples collected: will be evaluated for the presence oF organic vapors using « plnotoioiiizaiion detector
(PID). This. machine provides direct reading in parts per million isobucyleiie cquiviil.cn is (pprni); generally a 1:1
response relative to benzine by icuu;:iing volatile organic coin pounds released Ln.ro sample headspace from, soil
samples. A Zipibc bag containing a split: of the soil sample on. one (1) foot increments will be allowed to rise to
ambient conditions during a thirty to sixty minute period. A photoionizadpn .detector calibrated -:c< one
hundred puts, per miluon isobuiylene is proposed for the field survey. The-PID is equipped with a. 10.6 eV
ultraviolet lamp source. ; ; ; : : • • " " ' . ' . ' • • ' • •

The PID ;s not compound-specific but measures the tola] response of all volatile compound* in the sample
thai can be ionized by ••die detectors arid ace present in: sufficient concentrations to be detected by (be detector.
'[lie PUD unit is: not qua.ntitative but will loe used Cor sample sciienino; and soil sample selection tot laboratory
iin.alvsis. • • " . . " . . : • : : . . • ; ; ; : ' . . : : • • • • • : ' . .

Where PID readings: are detec led on* soil sample will be submitted; from th« liighesl PID reading and..* second
un\ sample ^iill be i:ciUe>^ed from vhe soil sample collected near boiirig terminaticm when PHI) readings : :
dLmirdsIn to 10 ppmi or less ra dilifcnaK: die vemcal profile. If FMD readings ace net: detected in the soil boring

: abou: 10 ppmi £: soil janipli: will be •submitted from the groundv/acec Lnterfatre obseived while drilling;.

Soil Sampling for Analytical Characterization- :

Soil samples from each depth iritcival will be labbratpiy packed for possible analysis. Select soil samples wilt be
submitted to Test America, Inc. in Cedar FdJf Iowa. The soil sample exhibiting; the highesi: PID value will be
field preserved by Method 5035' and analyzed for volatile ocgaiiic hydrocarbons by 82(50. Additional soil
samples representing -a vertical profile will be collected near soil boring temiiniatioii when PID values decrease
t o 1 0 ppmi e n less. • . . • • •

Physical Te sting ;; ;; : ; ::

This information will be used when considering the feasibility of remedial alternatives. The follpvnrig nuinbet. .
and n/pes of wsting will be conducted. "Physical soil testing will be conducted, at minimum, cm the fill material
and I'lacia) till as described from previous assessment activities.

•• One (!) organic: content analyses by iJiCMisil destruction to addrusE contaminant degradation potential
will be collected iji the fill, material arid one from th<e soil immediately below the fLQ.

•• One. (1) 'j/ale.t •£ono:nt analyses by dry weight in the fill material and one from the soil immediately
below the fill.

i One ('V) verticil permeability test in the fill material and one from the soil immediately below the rill.

• One (1 ) redox poo:nb'ial test Ln the 1111 material and one fiom die :!.:-il immediately below the fill.

Cleaning Procedures

Drilling equipment1 will be cleaned prior to iind at the completion ofe-ach boring with high pressure uiiter
(H1?W) and Akonox (ieccrgent. In adcLaori, dov/nhol; drilling equipment will be rinsed with ethyl alcohol. .
These cleaning procedures are proposed based on tine undent a n.dirig that levels of Effort required exceed
normal cine but do not absolute:!.;' preclude cross-sample interference.

I
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9.3 Aquifer Characterization

Monitoring Well Construction'

Monitoring well materials will consist of 0.75 to 1.25 inch nominal diameter PVC screen and casing. The wells
will be constructed of schedule 40 PVC flush threaded pipe with ten (10) feet of commercially-slotted screen at
the bottom of each borehole.

The monitoring screen slot size will be 0.01 inch. A matching nominal diameter solid stem riser pipe will be
attached to the screen and extend to ground surface. The borehole annulus will be rilled with graded well pack
to a point at least one (1) foot above the top of the slotted well screen.- A bentonite pellet seal will be installed
and hydrated with potable water above the well pack. The annulus above the bentonite plug will be filled with.
a cement and bentonite grout mixture. Each well will be fitted with an expandable locking cap installed on die
top opening of the riser pipe to inhibit well impact from surficial sources. Flush mount protective covers will
also be used to secure wells where above-ground security devices inhibit traffic (refer to cross-sectional
monitoring well diagram Figure 4, Appendix A).

Surveying

Elevations will be measured to an accuracy of ±0.01 foot. Information should only be considered accurate to'
the degree implied by these methods.

• Monitoring Well Development'

The monitoring wells will be developed by FRC personnel. A low flow peristaltic pump will be used to remove
approximately three (3) well volumes. Monitoring wells will be considered developed when die pH,
temperature, and conductivity of the purge water appears to have stabilized within the following tolerances:

• pH plus or minus 0.5 unit; . . ' •

• temperature +/- two degrees Celsius; and

• specific conductance +/- five percent.

9.4 Groundwater Sampling Protocol

Sampling Procedures

Field instruments will be field calibrated before collecting samples. Water levels will be measured to the nearest
0.01 foot from the surveyed reference point before removing any ground water from the well. The water level
is an ORS interface probe capable of differentiating phase-separated liquid at air-water and well termination.
Groundwater samples will be obtained by inserting a disposable silicon and tygon tubing down the well casing
and connected to a low-flow peristaltic pump. • •

Well construction and development can significandy affect many water quality parameters including those
monitored during well purging: FRC recommends waiting at least one week after development before
collecting the first samples. •

Laboratory Sample Collection:

The labels on the soil and water sample bottles will indicate:
Type of analysis;
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N'arru: of facility; ::.
Sample point identification;

Name o)" pe rson c olleca'jig die sample; . . . . " • • " : •
Time and date the sample was collected; arid, : : • • . . " • • ' : : . .
Whether a preservative was added to the sample or the- sample was filtered. ::

Clollcc'ting. the; Witer Samples: ::

Hydrochloric persevered 40 rrJ vials will be used to preserve and transport the groursdwater samples to thi:

.. laboratory. Keeping dies* bottles' free of extraneous, contamination is imperative. Can: will be laVcu to : : " . .

iminiiiiizc ground contact.; Plastic sheeting, where necessary., will be set around the well casings to mJiiimize • •

sample intezfeience.' ! !
: : " • • • • : : . . , , ' " , , '.'.

Chain of Custody: " • • " ' • ' • " ' ' . ' ' . " - . • .

"Ghairi-of-cuBtody" trackJii.B, uill te'iiqiiired on aU samples, "'"'hain-of'-custodj1" provide.! a recont of all the
personnel icspoiisiblc for handlbg the samples.

TrafUportiittori . : : • ; " ' ; . . : : '

Samples, and field/nip blanks will bt itored fctfpur (4) degrees Celsius until :injlyz.:d Preeiir packs are- •••••• ; ;
preferable lo kc fnt short time periods. .If'ice is used, ziploc lype t>ae;ii wi)J be as>id ;o contaiji icr and melt

water.

10.0 HEALTH AND SAFETY .

'Ilie site assessment worl. plan assruuesdi.ic no gtcater i]i::ii Level D sjfety prfeuiooris :an: adeciusite. Level D
s:ifeiy attire ^rnersiUy coMKistii ot'a normal work unifoim inciiidiii{> rubber gloves. !ic:l coed boors, hanJhai, s.ncl
appropriate eye. prot<:cdon. A hcallk and tifety plan .'vi)J tn: devieloped jjiior 'to mobiLi:;alion.

11.0 EXPANDED DATA / RECORDS ACCUMULATION

SAP implementation will attempt to accunvjkiii! additional information reladivc to regional and sice sptdiiic

condition:;, which may influence the ex I era and need for coriectivv action relative ro this site.

12.0 WORK SCHEDULE

Following review and acccpcaricc of the work plan, the intiusivc as&isunent and an uiitial giounciwater
siirnplmg <;vefit 'tn!l he conducted witbjn thiny (!)()) days from audioiiiiition. A rapon: of the will be prepared

within thirty (31)) clays following receipt of soil and g::oundwalc::r arrilysis. II' additional sampling is required to

derjjie the latetil ex Mitt ol'tlie impact to soil and groundwawr th« III'NR. arid City of Maquobna will be
conti.ct<ed and a revision to the: SAP will be submitted within 'l.< days of :reo:ipc of analybcil results.

I
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Topographic Map
Site Vicinity Map

• Site Diagram with Proposed Sampling Locations
Well Construction Diagram
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Table 2. Standards for Soil, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Acenaphthene
Acetochlor

Acetone
Acrylamide
Acrylonitrile

Alachlor
Aldicarb
Aldicarb Sulfone
Aldicarb Sulfoxide
Aldrin
Ametryn
Ammonium Sulfamate .
Anthracene
Antimony
Arsenic, Inorganic
Atrazine
Barium (and compounds)
Baygon
Bentazon

Benz[a]anthracene
Benzene
Benzo[a]pyrcne
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Beryllium
Bis(2-chloroethyl)ether

CASRN

000083-32-9
034256-82- 1
000067-64-1

. 000079-06-1
000107-13-1
015972-60-8
0001 16-06-3
001646-88-4
001646-87-3
000309-00-2
000834-12-8
007773-06-0
000120-12-7

007440-36-0
007440-38-2
001912-24-9
007440-39-3
0001 14-26-1
025057-89-0
000056-55-3
000071-43-2
000050-32-8
000205-99-2

000207-08-9
007440-41-7
000111-44-4

Oral
Chronic

RfD
(mg/kg-day)

6.00E-021

2.00E-02'
l.OOE-OP
2.00E-04'

.OOE-03"

.OOE-02"

.OOE-03'
. .OOE-03*

.OOE-03'
3.00E-05*
9.00E-03*
2.00E-OI'
3.00E-01'
4.00E-04'
3.00E-04*
3.50E-02'
7.00E-02'
4.00E-03'
3.00E-02'

2.00E-031

Oral
Slope
Factor

(mg/kg-day)'!

-

4.50E+001

5.40E-OI1

8.00E-02*

1.70E+011

1.50E-KJ01

2.22E-01"

7.30E-01'
2.90E-021

7.30E-MX)1

7.30E-OI'
7.30E-02C

4.40E-KX)"'
LIOE-KW

zzmm
°" HB îSS
D° l|bffi^g|
°" HKSM
B2- Ip^Bojggl
Bl" I^HE^I
B2° pnHgiil
°" H^HKi
DC IffffifBiyj
o1 fflfgBfBBH
B21 II^BB^^I
°C H^ffiJUgfflD< srtBii^fHv ppgasMttl
D° IfiHH^il
A" fBBfflin'i'ic° pmff"^
D" ffiBff̂ ff'ic IHBUHH^E> liSfflSSss
B2- ra^S^S
A* jgijgggggjj

B2* |t̂ g^^
B21 ffiggg^^
B2* bfljgffi^g

Bl* HgS^gjg
B2> I@ifi8£2

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
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Table 2, Standards tor Soil, Iowa Land Recycling Program
: (Current as of October 4,1999) • ;.

Chemical

Bis.(2-chloroisopropy!)ether

CASRN

000 i OS- 60-1

Oral
Chronic

SfD
(ing/kg-day)

4.00E-02S

Orai
Slope
Factor

(iGg/kg-dayr

Cancer
Gr«sjp

|B!s(2-eihyIher.y'OphlhH!»ic OGOii7-8i-7 2.00E-02" 1.40E-02V. B2S

Boron (and Berates}

Bromaci!

Brornochioromcthanc

007440-43-8 9.00E-021

0003.14-40-9

000074-97-5

l.:30E-01c

T30E-02V

C"

Brorncdichiororr.cthan: 000075-27-1 2.00E-02' 6.20E-02' B2=

Bromufurm 000075-25-2 2.00E-02' 7.90E-03" 32s

Brotnoxyni!

Butyl Behz>-i Phthlate

Butylats

000074-83-9 1.40E.03'::

2-OOF>02V

OOOOS5-6S-7

002QO«-!l-5 5.00E-021

Cadmium 007440-43^9 5.00E-04'

Carbsryi . : •• ' - : : • '

Carbazcle 000086-74-8 2:OOE-02"

Carbofuran 001563-66-2 5.00E 03'

Catbon Di 000075-15-0

Carhnn Tetrachioriiie

Cerbosin

Chlcrai Hydrate

000056-23-5 7.00E-04* i.SOE-Oi1

U05234-6S-4 I.QOF.70P

000302-! 7-0 2.00£-04C

Chlorambsr. 000 i 33-90-1 1.50E-02-

CSiJofdaiie (a!so CASRN !'2789-03-6) 000057-74-9 5.00E-04! 3.50E-0!* B2'
Chiorimuron, I'ithy!* : . • • ' • •

Chlorine

090982-32-4: 2.0QE-02'

I.OOE--0!'
Chlorine Cyanide ooosbe-T/T 5.oor-:-02*
Chlorine Dioxide i.OOE-02c IT
Cl|lon!e;(iKKliuiii Sail) .007758-19-2 3.00E-03* Ds

iNOTE: Soil standards are based on iuciuentai ingestion of soil and dusi only. Compliance with soii standards does not guarantee
'compliance'with standards in other media (e.g., groundwaier) that may be'.affected by contaminants in soil. Use of site-specific soii
standards must be siipnortcd by appropriate institutional controls, i.e., lanU-usc restrictions.
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Table 2. Standards for Soil, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Chloroaniline, p-.
Chlorobenzene [Monochlorobenzene]
Chlorodibromoethuie [Dibroihochloroethane]
Chloroform
Chloromethane
Chloronaphthalene, Beta-
Chlorophenol, 2-
Chlorothalonil
Chlorotoluenc, o- [2-Chlorotoluene] '

ChloiDtoluene, p- [4-ChlorotoIuene]
Chlorpyrifos
Chromium HI
Chromium VI

Chrysene
Copper
Cumene [Isopropylbenzene]
Cyanazine
Cyanide (CM")
Dacthal •
Dalapon, sodium salt
Di(2-cthylhexy1)adipate

Diazinon
Dibenz[a,h]anthracene
Dibromoacetonitrile
Dibromochloromethane
Dibromo-3-chloropropane, 1,2- [DBCP]

CASRN

00010647-8
000108-90-7
073506-94-2
000067-66-3
000074-87-3

. OOQ091-S8-7
000095-57-8
001897-45-6
000095-49-8
000106-43-4
002921-88-2

016065-83-1
018540-29-9
000218-01-9
007440-50-8
000098-82-8
021725-46-2

000057-12-5
001861-32-1
000075-99-0
000103-23-1
000333-41-5
000053-70-3
003252-43-5
000124-48-1
000096-12-8

Oral
Chronic

RfD
(mg/kg-day)

4.00E-031

2.00E-02*
2.00E-02'
l.OOE-02*
4.00E-03*
8.00E-02*
5.00E-031

I.50E-021

2.00E-021

2.00E;02C

3.00E-03"
1.50E+00*
3.00E-031

3.70E-02"'
l.OOE-Or
2.00E-03'
2.00E-02"
l.OOE-02*
3.00E-02"
6.00E-OI'
9.00E-04"

2.00E-02C

2.00E-02"

Oral
Slope
Factor

(mg/kg-day)*1

6.10E-03*
1.3E-02"

1.10E-02'

7.30E-03'

8.40E-01*

I.20E-031

7.30E+00*

8.40E-02*
1.4E-H)Oe

Cancer
Group

D' '

D1

C
B2'-

C"
D"
D"
B2B

If
De

tf
D1

D1"

B2'
D'
D*

• C"

D1

De

De

c-
Ec

B2§

C«
C«

B2"

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
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rabie 2r Standards for Soil, lows Land Recycsjr.g program
(Current as of October 4, iv99) i i

Chemical

Diehlorwiiphenyidichiorocthenc, p,p'- [DDL)]

Dilnuinuvlharw, i',2- '[Elliyleiie Ditroinide

[Methylene Bromide]

Dibutyi Phthaiaic!

Dicambs

DichiuroHceloniiriie

ne, ) ,2- [i>DiC!»'orrihen7.ene]

Uichiorobcnzcnc. 1.3- [m-Dichlorobcnzcr.c]

Dichicrober.zsns, 1,4- fp-Dichiorobenzsnej

Dichlurubenzidine, 3,3'--

Dichiorodiphep.yidicnioroeshyiene.p.p1-'

Diehiorodiphenyitrichlpfoettene^ p.p1- [DDT]

Dichloruethanv, j.ji.

., 1,2-

Dichlorocthylcne, 1,1-

Dichicrbcthyier.s, 1.2-cis-

Dichlorosthylene, 1,2-irans-

pich|'jrophct!C'i, 2,4-:

A'oetic Acid;2,4- [2,4-D]

DichlorGphcr.oxy'.butyric Acid, 4-('2.4- {'2,4-
PB{ . : • ' :^ . . : • • ':': '•', - ' : ' : ' :

, 1,2-

UichiGropropens,! J-

DieMrin

Oiisooropy! McthylphosphonstE

CASRN i G**\
! *-»•_. . . • . _ : ::: ::: QI ... .

Fsctcr
(nsg/kg-dsy) (mg/kg-day) !

000106-93-4

OOOOS4-74-2

001913-00--9

I ft.i

l.OOE-0!'

0030iS-12-Q

,100095-50,1

00054!-7 J-!

qOQl06-<!6-7

00009!-94-1

000075-71-8

OOOW72-54-K

000072-55-9

3.00H-02=

9.00E-02'

i.'.OUE-02'

i.OOE-0!c

2.00E-0!'.

000050-29-3

000075-34-3

5.00E-04S

i.OOE-0!"

000107-06-2

C!J007M5-4

000156-59-2

OOOi 56-60-5

9.«fl!7.-f!V

2.00E-02S

OGOi20-s3-2

000034-73-7

3.GOS-Q3"

l.C-OE-02'

000078-87-5

OUU 542-75-6

000060-57-i 5.00E-051

000084-66-2;' i s.OOE-Oi'

S.50E-K)i'

2.40E-026

4:50E-Qi'

2.40 Ii-0!4

00! 445-75^ 8.00E-02'

3.40E-0!'

NOTE: Soil standarfs are based on iiicidenialingesiion of soii and dust oniy. Compliance with soii standards docs not guarantee
compliance! with standards in other media (e.g., groaiiuwater) thai i-iay be affected by cunuiiTiir.3r.is in soii. use of site-specific soii
.standards must be:supported by apprapri«it'e:ihst|tutioiia! coflU-ols..!^.-, •ai-d-use resificiioi-s.
" . . : : . - ; . ' " ' : " . - . . . ; . \ y ^ - . - . ' - . . • - . ' ' • • . - - • • " : : - ' : : : " " : ' : ' " I FAQE4



Table 2. Standards for Soil, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Dimethrin

Dimethyl methylphosphonate

Dimethylphenol, 2,4-

Dinitrobcnzene, m- [1,3-Dinitrobenzene]

Dinitrophenol, 2,4-

Dinitrotoluene, 2,6/2,4- (mixture) CASRN for
2.6
Dinoseb

Dioxane, 1,4- [p-Dioxane]

Diphenamid

Diphenylamine

Diquat

Disulfoton

Dithiane, 1,4-

Diuron.

Endosulfan

Endothall

Endrin

Epichlorohydrin

Ethylbenzene

Ethylene Glycol

Ethylene Thiourea

Fenamiphos

Fluometuron

Fluoranthene

Fluorene

Fluorine (Soluble Fluoride)

CASRN

000070-38-2

000756-79-6

0001 05-67-9

000099-65-0

000051-28-5

000606-20-2 . .

000088-85-7

000123-91-1

000957-51-7

000122-39-4

000085-00-7

000298-04-4

000505-29-3

000330-54-1

000115-29-7

000145-73-3

000072-20-8

000106-89-8

000100-41-4

000107-21-1

000096-45-7

022224-92-6

002164-17-2

000206-44-0

000086-73-7

007782-4M

Oral
Chronic

RfD
(mg/kg-day)

3.00E-01e

2.00E-01'

2.00E-02*

l.OOE-04'

2.00E-031

l.OOE-03"

l.OOE-031

3.00E-021

2.50E-02*

2.20E-03'

4.00E-05*

l.OOE-021

2.00E-031

6.00E-03*

2.00E-02'

3.00E-041

2.00E-03"

l.OOE-01'

2.00E-M01

8.00E-05*

2.50E-04*

1.30E-021

4.00E-02*

4.00E-021

6.00E-02'

Oral
Slope
Factor

(mg/kg-day)*1

"

6.80E-01* .

1.10E-02"

9.90E-031

I.10E-01*

Cancer
Group

&
<?
D"
D1

D-
B2'

D1

82"
D*
De

V.
Ee

D1

D0

D"
D1

D*
B21

D1

De

B2"
D°
D*
D1

D1

D"

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
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: ah:? 2. Standard? for Soil; lews Land Recycling "rogrsm
(Current as of October 4,' 1999)

Chemica!

Fonofos

CASKN

000944-22-9

Qr»:
Chronic

RfD
(mg/kg-dsy)

2.00E-03"

Oral
Slope
Factor

(rag/kg-day}'!

Cancer
Group

Glyphosate 001071-33-6 i l.OOE-03'

000076-44-8
Htptschicr bpoxids 001024-57-3

Hsxschiorcbenzer.e OOG!iS-74-i

4.50E+00'

I JOE-OS* : iMOE-MJG"

:3.QOE-045 i 1.6E+001 B2=
Hcr.achiorubula'Jier.e OOOOS7-6S-3 2.00E-04" 7.SGE-02! C1

Hexachjorocyclohexane, 000319-84-6
I Icxacfilorocyclohcxanc. (larnma- [Lindancj OOODS8-K9-9

i 6.3C-E-00'

1.30E+00"

Hsxachicrocycicpentadier.e 000077-47-4

Heuchloroethane 000067-72-•
. N- 000!i 0-54-3

Hcxazincnc 051235-04-2

HMX 002691-41-0

081335-37-7

lnd«io[l ,2,3-cdJpyrene 000593-39-5
isophoronc 0«)078-f,3-!

isoprcpyi mcrhyiphosphcr.atc 0053! 4-35-2

Kerb [Pnonamids] 023950-58-5
Laciofcn 077501-63-q

Lead 007439-92-1

l.OOE-03"

i:6.00E-02D

5.00E-02*

2.50E-Ois

i.4QE-02=

7.30E-01"
9.50E-04-

7^oE-02B

E21

S2"

C'

Dc

B2'

B2!

000121-75-5 2:OOE-02M

Malcic Hydrazidc 000! 23-33-1. 5.00E-01'
Manganese 007439-96-S :J.40£-0!S

Mercury (elemental) 007-J39-97-6 3.00E-04S

036752-77-5 2.50E-02'
Mcihoxychior 000072-43-5 i 5.00E-03'

NOTb: Soil standards arc based on incidcr.fai Lngestion of soii and dust only. CuiupHagce with soi- siandiirdii does nul guaraniec
compliance with standards in ether media (c.gi. groundwater) that may he sftecred &y cont^ininants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e.. land-use restrictions.
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Table 2. Standards for Soil, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Methyl-4-chlorophenoxyacetic acid,2-
[MCPA]
Methylene Chloride [Dichloromethane]
Methyl Ethyl Ketone [2-Butanone]
Methyl Isobutyl Ketone
Methyl Parathion
Methylphenol, 2 [o-Cresol]
Methylphenol, 4 [p-Cresol]
Methyl tert-Butyl Ether [MTBE]
Metolachlor
Metribuzin
Molybdenum
Monochloramine (measured as free chlorine) .
Naphthalene
Nickel (soluble salts)
Nitrate (measured as Nitrogen)
Nitrite (measured as Nitrogen)
Nitrobenzene
Nitroguanidine
Nitrophenol, p-
Nitroso-di-N-butylamine, N-
Nitrosodiphenylamine, N-
Octyl Phtnalate. di-N-
Oxamyl
Paraquat
Pendimethalin

Pentachlorophenol

CASRN

000094-74-6

000075-09-2
-000078-93-3
000108-10-1
000298-00-0
000095-48-7
000106-44-5
001634-04-4
051218-45-2

021087-64-9
007439-98-7
010599-90-3
000091-20-3
007440-02-0 .
014797-55-8
014797-65-0
000098-95-3
000556-88-7
000100-02-7
000924-16-3
000086-30-6
000117-84-0
023135-22-0
001910-42-5
040487-42-1
000087-86-5

Oral
• Chronic

RfD
(mg/kg-day)

5.00E-041

6.00E-021

6.00E-01'
8.00E-02"
2.50E-041

5.00E-02'
S.OOE-03*
3:OOE-02e

1.50E-011

2.50E-02*
5.00E-03"
l.OOE-011

2.00E-02"
2.00E-021

1.60E-KX)*
l.OOE-011

5.00E-04"
l.OOE-011

8.00E-03C

t

2.00E-02"
2.50E-02*
4.50E-03*
4.00E-02*
3.00E-021

Oral
Slope
Factor

(mg/kg-day)'1

7.50E-03*

5.40E-KX)1

4.90E-03*

1.20E-01*

Cancer
Group

Ec

B21

D«
D°
&
C1.
C1

c°
c- .
D" .
D*
D1

C1

Dc

D"

D"
D1

V
D5 .
B21

B21

Da

Ec

C1

D"
B2*

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
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Table 2. Sia»uards for Soli, Iowa Laud Recycling
(Current as of October 4, 1999)

Chemicai

Psnr.sthrin

CASRN | Oral
Chronic

WD
(•ng/kg-uay)

Q52M5-53-! 5.00E-02*

(mg/kg-day)"]

Phcnmedlphsm

Phenol

Piicratc

riclonun

Polychiorinaied Biphenyls [RGBs]

053684-63-4 2.50E-01'

BBRiflS-95-2

0002VB-02-2 2.00E-04B

0019i£-02-i . 7.00E-028

001336-36-3 i.OOE-KiO'"

i'ropachicr

1.50E-02'

1.3011-02'

Prcpazine : OC0139-40-2 2.00E-023

Propham 000-22-42-9 2.0QE-025

Pursuit

Pyrene .

RDX [CycictriiTiCthyiencnitraniinc]

SaisniuiR

Sethoxydim

OS-335-77-5 2.50E-011

3.00E-02'

. 007782-<l9-2 5.00E-038

07405--SO-2 9.00E-02'

Silver

Silver

Siniszinc

007440-22-4 S.OOE-03"

0005M-64-9 I.OOE-01"

OUOJ22-34-V 5.00E-03*

Strontium

Styrene

TCDD. 2:3,7,8-

Vcbuthiuron

Tertsacil
Teroufbs

Tetrachlorobenzene. 1.2.4,5-

007440-24-6 6.00E-0!8

000-00-42-3
i—I-

005746-01-6

034014-1S-!

005902-5!-2

2.00E-OiB

S.50E+05

7.00E-02*

!.30E-025

013071-79-9 2.50S-05"

000095-94-3 3.00E-04"

ietracf-.lorocthsr.E. 1.1..1,2- .I.OflE-02* 2,f.OE-02" i

NOTE: Soi: standards arc based on incidenta! Ingesfion of soil and dugt only. Compliance with soil standard:- does nol guarantee
compliance with standards in ether media (e.g., groundwatcr) that may be affected by cGnTsrr.jr.snts in soil. Use of site-specific sol!
standards must be supported by appropriate institutional controls, i.e.. iand-use restrictions.
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Table 2. Standards for Soil, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Tetrachloroethylene [PCE]

Thallium

Toluene • .

Toxaphene

Trichloro-l,2,2-trifluoroethane, 1,1.2-

Trichloroacetic acid

Trichlorobenzene, 1,2,4-

Trichlorobenzene, 1,3,5-

Trichloroethane, 1,1,1-

Trichloroethane, 1,1,2-

Trichloroethylene [TCE]

Trichlorofluoromethane
[Fluorotrichloromethane]
Trichlorophenol, 2,4,5-

Trichlorophenol, 2,4,6-

Trichlorophenoxy) Propionic Acid, 2(2,4,5-

Trichlorophenoxyacetic Acid, 2,4,5- [2,4,5-
Tl
Trichloropropane, 1,2,3-

Trifluralin • •

Trinitrotoluene, 2,4,6- [TNT]

Vanadium

Vinyl Chloride

White Phosphorus

Xylene (mixture)

Zinc (and compounds)

Zinc chloride (measured as zinc)

CASRN

000127-18-4

007440-28-0

000108-88-3 '

008001-35-2

000076-13-1

.000076-03-9

000120-82-1

000108-70-3

000071-55-6

000079-00-5

000079-01-6

000075-69-4

000095-95-4

000088-06-2 .

000093-72-1

000093-76-5

000096-18-4

001582-09-8

000118-96-7

007440-62-2

000075-01-4

007723-14-0

001330-20-7

007440-66-6

007646-85-7

Oral
Chronic

RID
(mg/kg-day)

l.OOE-021

7.00E-05C

2.00E-01'

1.00E-01e

3.00E-KM1

1.00E-01C

l.OOE-021

6.00E-03'

3.50E-02*

4.00E-03*

3.00E-011

i.ooE-or

8.00E-031

l.OOE-021

6.00E-031

7.50E-031

5.00E-041

7.00E-030

2.00E-051

2.00E-KW

3.00E-011

3.10E-01e

Oral
Slope
Factor

(mg/kg-day)"1

1.10E+00*

5.70E-021

I.20E-02"'

1.10E-021

7.00E-KJO"

7.70E-031

3.00E-021

1.90E+00'

Cancer
Group

D"

D«
D1

B21

D".

C1

D1

Dc

D* .
C*

B2C

If-

D"
B21

D"
ry
B2"

C"
C1

Dc

A"
D1

D1

D1

rr

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
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Tabu: 2. Siaisdards for Sols* Iowa La»u Recycling rFSgrs-rs
(Current 55 of October 4, 1999)

SOiJKCES Or SNFGRMATION:
a - [lie. U.S. Environineiiia! Protection Agency's (EPA's) Integrated Risk InformAtion System (IRIS), Internet: www.eria.gGv/iris/
Cuncnt as of October <!. i 999.
h - EPA'S Health Gfffef.t5 Assessment Summary Tables (HKAST), V2UU.6-3U3 ,'V7- ! ). !i!>A-54U-lt-V7-!J3,'i, ['IW7-UZ ! ! V'J. Julv
!997.
c - El'A Office of Water's Drinking Water Regulations and Health Advisories. EPA 822-B-96-OG2, October 1 556, internet:
www.epB.gOv/QST/T.ools/dwstds.htnil
d - represents a default cancer group D classification for chemical; that do not otherwise have a- cancer group classification
provided in sources a, b, ur •-•.
c - Provisional Guidance for Quantitative Risk Assessment of Pciycvciic Aromatic Hvdrocarbor.s. EPA Office of Water.
EPA/600-R-93/089. July 1993.

NOTES:
N'.. - No Limit (synonyms or acronyms shown in brackets]

1) Chemicals ai UieSe concentrations iiiay be ai or b«low background levels. The department may bt cOniuClcd to delcilniiie
the need for determining a background standard pursuant to SAC 557- i 37.4 (45SH).

2) Sinte neither IRIS nur HE AST provide ai! Oral slope factor »:-r beryllium, »•! oral slope factor lias been batk-Ca
using the 10"4 cancer risk given in Source "c" for drinking water.

3) Neither IRIS nor HEAST provide si! oral slope fat-tor for uy-JtMiu!'!. Tlie urmking water siasidard for Cadiiiiu!!! was based on
a cancer group "D" classification. Therefore, soil standards have been based on non-cancer risk using ths RfD from IRIS.

4) Chromium VI is classified in IRIS as fancer group "A" by inhaiaii'jn and "D1' by oral exposure. Therefore, cancer group "D"
is appropriate for so:! standards which arc based on ingcsticn of so:!.

5) IRIS docs not provide an RfD for copper, but HEAST gives the drinking water action level of i .3 ms/1!. An RfD for copper
has been bacic-caicuiatcd for copper using this action level and standard drinking water exposure assumptions.

6} The Lead standards were specified by rule.

7} iliiS provides several tiers of slope factors for i'CLJs. The central-estimate of the high risk and persistence category has been
chosen for es&'oiishing soii iiandanh, consistent with She recommended use for sediment or soil ingesiion.

8) The cancer group classification and ora! slope factor tor TC£ have been withdrawn from litiS and HtAS'!'. Source "c" has
TCE a< a B2 cancer group. A slope factor !ias been back-Caicuiaicd using iiie 10*1 cancer risk for drinking water in source "c".

9) PCB's in soil -re reg-oisreu by EPA -.inder the. Toxic Substances Control Act (TSCA).

'NOTE: Soil standards arc hascd on incidental inscstinn r,f soil and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., grcundwatcr) that may he affected by contaminants in soil. Use of site-Specific sni
standards must be supported by appropriate institutional controls, i.e.. land-use restrictions.

PAGEiO



Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical?-

Acenaphthene
Acetochlor
Acetone
Acrylamide
Aciylonitrile
Alachlor
Aldicarb
Aldicarb Sulfone
Aldicarb Sulfoxide
Aldrin

Ametryn

Ammonia
Ammonium Sulfamate
Anthracene
Antimony
Arsenic, Inorganic
Atrazine
Barium (and compunds)
Baygon
Bentazon
Benz[a]anthracene
Benzene
Benzo[a]pyrene
Benzo[b]fluoranthene

CASRN

000083-32-9
034256-82-1
000067-64-1
000079-06-1
000107-13-1
015972-60-8
000116-06-3
001646-88-4
001646-87-3
000309-00-2
000834-12-8
007664-41-7
007773-06-0
000120-12-7
007440-36-0
007440-38-2
001912-24-9
007440-39-3
000114-26-1
025057-89-0
000056-55-3
000071-43-2
000050-32-8
000205-99-2

Oral
Chronic

RfD
(mg/kg-day)

6.00E-02'
2.00E-02*
l.OOE-01*
2.00E-04*
l.OOE-03"
l.OOE-02*
l.OOE-03"
l.OOE-031

l.OOE-030

3.00E-051

9.00E-031

2.00E-011

3.00E-011

4.00E-04"
3.00E-04*
3.SOE-021

7.00E-02'
4.00E-031

3.00E-021

Oral
Slope
Factor

(mg/kg-
day)-T

4.50E-HJ01

5.40E-0.11

8.00E-02*

1.70E+01'

LSOE-HW
2.22E-01"

7.30E-01"
2.90E-021

7.30E-HX)1

7.30E-01'

Cancer
Group

Drinking
Water Max.
Contain.
Level
(MCL)f

(mg/1)

D"

D«

D1

B2'
Bl*
B2°
D1

B2"

ry
ry
A§

D1

B21

A'

B2*
B2'

0.002

0.006

O.OS

0.003

0.005
0.0002

Lifetime
Health
Advisory
Level
(HAL)'
(mg/1)

Statewide
Std. Non-
Protected
Ground-
water
(mg/1)

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
groundwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 in/day.
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Tab-e V Standards fur Gfuuiiuwaier, I«ws Land Recycling Program.
t as of October 4,

Chemical

Benzo[k]fluoranlhene

Hcryiiiurn

Bis(2-chloroethyl)e[her

Bis(2-i-Iiluroisu]jrOpyl)t:llH:r

CASKN

000207-08-9

007440-41-7

OOOi !!-'!

OOOiOS-60-i

Oral
Chronic

KSti
(ing/kg-usy)

2.0HE-0?.'

4.00E-021

Oral
Siope
Factor

dayJT1

7.30E-02C

i.iOE+OO'

Group
Drinking
Water Max.
Ointanv
Levei
(MCI./

B21

Bl1

32=
0.004

Siatewide
Sid, Noiv
Pnitectei) :
Grcutut-
water

BisC^-cthyihcxyllphthaiate (!{!() 117-8!-7 B?.'

Boron And Berates Only

Brarnacii

urcmcdichicrcrnethans

Brumoform

Urorriorrieihanc

uromoxynil

Buiyi Benzy! Phihiaie

Sutylats

Cadmium

Carbaryi

'vJarbcfurar.

Carbon Disuifide

Carbon Teiraciiioride

007440-42-8 9.00E-02!

0003-4-40-9 i.3QE-Oic

000074-97-5 1.30E-02'

000075-27-4 2.00E-028 6.20E-02' B2"

000075-25-2 2.00E-02* 7.90E-032 B2°

000074-83-9 1.40E-03'

00!689-84-5 2.00E-02a

000085-68-7 2.00E-Oi!

002008-41-5 5.00E-021

007440-43-9 5.00E-04S Si"

000063-25-2 i.OOE-Oi! Dc

000086-74-8 2.00E-02" B2°
OOiS63-6fc-2 5.UOL-03*

000075-i5-0 S.OOE-018

000056-23-5 7.00E-04' !.30E-Oi! 32" 0.005

Carbcxin

Chloral Hydrate

Clilurainben

5.00E-01*

000302-17-0 2.00E-04C

000i33-90-? i.50E-02! D=

NOTE; •Statewirie stsnijards for protected groundwater are geiKially appiiL-abie for use as screenins and reporting leveis. Siaiewide standards for non-protected
grcundwater are ceneraiiv applicable to water in formations with a hydraulic conductivity- of'less than 0.44 iru'ciay. : : ••
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Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4, 1999)

Chemical

Chlordane(alsoCASRN 12789-03-6)
Chlorimuron, Ethyl-

Chlorine

Chlorine Cyanide

Chlorine Dioxide
Chlorite (sodium salt)
Chloroaniline, p-
Chlorobcnzene [Monochlorobcnzene]
Chlorodibromoethane [Oibromochloroethane]

Chloroform
Chloromethane
Chlorbnaphthalene, Beta-
Chlorophenol, 2-
Chldrothalonil
Chlorotpluene, 07 [2-Chlorotoluene]

Chlorotoluene, p- [4-Chlorotoluehe]

Chlorpyrifos
Chromium III

Chromium VI
Chrysene

Copper
Cumene [Isopropylbenzene]

Cyanazirie

CASRN

000057-74-9
090982-32-4

007782-50-5
000506-77-4

010049-04-4
007758-19-2

000106-47-8
000108-90-7
073506-94-2

000067-66-3

000074-87-3
,000091-58-7

000095-57-8
001897-45-6
000095^9-8

000106-43-4

002921-88-2
016065-83-1

018540-29-9
000218-01-9
007440-50-8
000098-82-8
021725-46-2

Oral
Chronic

RfD
(mg/kg-day)

5.00E-04"
2.00E-021

l.OOE-011

5.00E-021

1.00E-02e

3.00E-03*

4.00E-03*
2.00E-02'
2.00E-02e

l.OOE-02'
4.00E-03C

8.00E-02*

5.00E-031

I.50E-021

2.00E-021

2.00E-020

3.00E-03"

1.50E+001

3.00E-031

t.OOE-011

2.00E-03"

Oral
Slope
Factor

(mg/kg-

3.50E-011

6.10E-031

1.30E-02"

1.10E-02"

7.30E-03*

8.40E-01"

Cancer
. Group

Drinking
Water Max.
Contam.
Level
(MCL)f.
(mg/\)

Bf

D*

D"
D1

B2'

B2B

Dc

Dc

B2§

D1

D1

0.002

0.1
0.1T

O.I1

1.3*

Lifetime
Health
Advisory
Level
(HALF
(mg/l)

0.08

0.06

Statewide
Std. Non-
Protected
Ground-
water
(mg/l)

0.003

0.04

0.001

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
groundwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 nVday.
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:sb:c i. Standards for ̂ rcandwatcr, lo-.vs Land Recycling Program
'(Current .as of October 4, 1999)

i Chemical

Cyanide [CM']

Dnc(]ial

CASRN

O00057.i2o
OOiS5i-32-i

Oral
Chronic:

Rib
(rr,g/kg-day}

Oral
Slope
Factor

(mg/kg-
day)'1

Cancer
Grfliip

urinking
Water Max,
Concern.
Level
(MCL)1"
(me/I)

Lifetime
Health
Advisor,1
Level-
(HAL)*
(mg/1)

2.00E-02' DT: 0.2
l.OOE-021 Dr

Statewide
f > * j »i . . . '
Ol'J. !^Ol!-

Frctecied

Daiapon. sodium salt !!!)(:{)75-'JV-H T fWHV (1^1
.f.lHIL'-«f£.

Di(2-ethylhexyl)adipate 000 i 03-23-i i 6.00E-Ois 1.20E-031

Di-!2!!!'-'r! 000333-4'-5 ] 9.00E-04"
Dibenzra.hjanthracene Of!Onf..3-70-3
Uibrcmoacetcnitriie 003252-43-5

7.30E+00" B2'

2.00£-!)2= C£

DibrOmochioromeinane 000124-4B-! i 2.00E-Q2" S.«iOE-02!

!')ibrorno-3-chinror,rnr,arie. ! .2- [DHCP]

Dibroir.cethane, 1.2- [tthyicr.c Dibrornidc] 000:06-93-4!
_.. ......[...:..„:.:_..._._«

1.4E+00" B2"

8.50E+.0!1 152s

Dibrumumethane [!v5eihyiene Sromidej GGOG7--95-3 i i.QOE-Q2!!

Oiburyi i'hthalaic nnc-')S4-74.?.: i .OOE-0 •'
uicarnba OOl9;S-00-Vi 3.00E-025

Oichlonnivetonitrile 003Qi«-i2-Q
!vicl-i!rjrrihen7erie; ! .2- 000035-50-1
Uichiorobcnzer.c. 1.3- OUU54S-73-:

'Dichlorobenzene. l,4~ [p-C'iehiorobenzene] 000106-46-7

S.QQE-03!:

9.00E-02'
V.!!!!!>(!2'

i.flOE-Oi?

, 3.3'- 00009i-94-l
Dichiorodifluorcrncthanc (!f)[)07S-71-8

Dichiorcdipher.yidichicrcethar.e, p.p'- 000072-54-S

DiL-lilorodipheiiyldiuliloroelliyleiw, p,p'- [DDE] 000072-55-9

2.nor;-o!'

000050-29.3 i 5.00E-04'
uichiorcethane. i,i- OOOOvi-34-3: i.OOE-0!"

NOTE: Statewide standards for pruiccie'j groundwater are generally applicable for use as screening and reporting levels'. Statewide standards fr.r nonprotected
grriiindwatcr arc gcncraily applicable to water in tbnr.ations with a hydraulic cpnductivity: of less than 0.44 ill/day. : : : ' : " : '



Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Dichloroethane, 1,2-

Dichloroethylene, 1,1-

Dichloroethylene, 1,2-cis-

Dichloroethylene, 1,2-trans-

Dichlorophenol, 2,4-

Dichlorophenoxy Acetic Acid, 2,4- [2,4-D]

Dichlorophenoxy)butyric Acid, 4-(2,4- [2,4-DB]

Dichloropropane, 1,2-

Dichloropropene, 1,3-

Dieldrin

Diethyl Phthalate

Diisopropyl Methylphosphonate

Dimethnn

Dimethyl methylphosphonate

Dimethylphenol, 2,4-

Dinitrobenzene, m- [1,3-Dinitrobenzene]

Dinitrophenol, 2,4-

Dinilrotoluene, 2,6/2,4- (mixture) CASRN for 2,6

Dinoseb

Dioxane, 1,4- [p-Dioxane]

Diphenamid

Diphenylamine

Diquat

CASRN

000107-06-2

000075-35-4

000156-59-2

000156-60-5

000120-83-2

000094-75-7

000094-82-6

000078-87-5

000542-75-6

000060-57-1

000084-66-2

001445-75-6

000070-38-2

000756-79-6

000105-67-9

000099-65-0

000051-28-5

000606-20-2

000088-85-7

000123-91-1

000957-51-7

000122-39-4

000085-00-7

Oral
Chronic

RfD
(mg/kg-day)

9.00E-03"

l.OOE-02"

2.00E-02*

3.00E-031

l.OOE-02*

8.00E-031

3.00E-04"

5.00E-051

8.00E-011

8.00E-021

3.00E-01'

2.00E-01C

2.00E-021

l.OOE-04*

2.00E-031

l.OOE-03"

l.OOE-03*

.
3.00E-02*

2.50E-02'

2.20E-031

Oral
Slope
Factor

(mg/kg-
day)-T

9.10E-02"

6.00E-01'

6.80E-02"

1.80E-01"

1.60E-HH1

6.80E-01*

1.10E-02*

Cancer
Group

B2"
C1

D1

rf
rf
D"
D"
B2°
B21

B21

D*
rf .
If
C
D°
rf
D"
B2*
D1

B21

tf

&
D1

Drinking
Water Max.
Con tarn.
Level
(MCL)r

(mgfl)

0.005

0.007

0.07

0.1

0.07

0.005

0.007

0.02

Lifetime
'Health
Advisory
Level
(HAL)C

(mg/l)

0.007

0.07

0.1
0.02

0.07

5
0.6

2
0.1

0.001

0.007

0.2
0.2

0.02

Statewide
Std. Non-
Protected
Ground-
water
(mg/l)

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
groundwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 m/day.
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Table 1. Standards for Groundwatcr. Iowa Land Recycling Program
(Current as of October 4.1999}

Chemical CASRN Oral
Chronic

RfD
(rng/kg-dsy)

Oral
Slr.pe
Factor

(rr.g,'kg-

Cancer Drinking
Water Max
Contain.:".'
Leve!

Statewide
Sid. Non-
Proses tedAdvisory

Level
<HAL}'
(mg/!)

Disuifoton 000298-04-4 4.00E-051

Dithiane, 1,'i- 000505-29-3 i.OOE-025

Diuruii

!;nrio>uli3n

000330-54-i 2.00E-03'

(XJOMS-29-7

Endothaii OOOH5-73-3 2.00E-02'
E!!UI!M

F.pir.hlnmhydrin

ErKyibenzene

i'tuviene Thioures

t-enarniphcs

Fiucrer.e
Fluurine (Soiublc FiuOriiie)

Fonofos

000072-20-8 3.00E-04"

OOOiOO-qi-q s.OOE-011

000i07-2i-! 2.00E+00'
000096-4S-7 •8.00G-05*

02222^-92-6
002! 64-! 7-2 1.30E-02"
«0()20,V44-!!

000036.73-7 q.OOE-028

:007782'-41-4 6.00E-02*

000944-22-9 2.00E-03'
Formaldehyde 000050-00-0 2.00E-«is

Gij-phosate 00!07'-S3-6 i.OOE-05

000076-44-8 5.QOE-04' 4:30E-K30"
£pGxidc 001024-57-3 '..3BK-05'

Mesachiorober.zene OOOiis-?-!-! 8.00E-Q4*

Hexachlorubuladiene: 000087-68-3 2.00E-04* 7.SOE-02'
, Alfiha- .000319-84-6 B2'

NC'lt: Statewide standards for protected grcundwatcr arc generally applicable for use as screening and reporting levels. Statewide standarrfs for non-
groundwalcr are ge-ieraiiy applicable »:• wa!er in rormaiions with a hydrtulic conuuctiviiy of less ihan. 0.44 rp.'aay.

• :: ' :; :
 : ' : :

:
 : :

 : ; : - : :
:

: : ' :
 : - : - :
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Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4, 1999)

Chemical

Hexachlorocyclohexane, Gamma- [Lindane]
Hexachlorocyclopenladiene
Hexachloroethane
Hexane, N-
Hexazinone

HMX
Imazaquin
Indeno( 1 ,2,3-cd)pyrene
Isophorone
Isopropyl melhylphosphonate
Kerb [Pronamide]
Lactofen
Lead And Compounds
Malathion
Maleic Hydrazide
Manganese
Mercury (elemental)
Methomyl
Methoxychlor
Melhyl-4-chlorophenoxyacetic acid, 2- [MCPA]
Methylene Chloride [DichloromethaneJ
Methyl Ethyl Ketone
Methyl Isobutyl Ketone

CASRN

000058-89-9
000077-47-4
000067-72-1
0001 10-54-3
051235-04-2
002691-41-0
081335-37-7
000193-39-5
000078-59-1
005514-35-2
023950-58-5
077501-63-4
007439-92-1
000121-75-5
000123-33-1
007439-96-5
007439-97-6
016752-77-5
000072-43-5
000094-74-6
000075-09-2
000078-93-3
000108-10-1

Oral
Chronic

RfD
(mg/kg-day)

3.00E-041

7.00E-03"
l.OOE-03*
6.00E-02"
3.30E-02*
5.00E-02"
2.SOE-01"

2.00E-011

l.OOE-01'
7.50E-021

2.00E-031

2.00E-02*
5.00E-011

1.40E-011

3.00E-04C

2.50E-02*
S.OOE-03*
S.OOE-04*
6.00E-02*
6.00E-01'
8.00E-02"

Oral
Slope
Factor

(mg/kg-
•day)-T

1.30E-H)0B

1.40E-02"

7.30E-01'
9.50E-041

7.50E-03'

Cancer
Group

. B2"
D1

C"
ry
ry
Tf
D"
B2'
C1

ff
C
D"
B2§

D*
ry
D1

D1

Of
V
e

B21

or
D8

Drinking
Water Max.
Contain.
Level
(MCL)f

(mgfl)

0.0002
0.05

0.015*1-

0.002

0.04

0.005

Lifetime
Health
Advisory
Level
(HALf
(mg/1)

0.0002

0.001

0.2
0.4

O.I
0.7

' 0.05

0.2
4

0.002
0.2

0.04
0.01

Statewide
Std. Non-
Protected
Ground-
water
(mg/1)

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
grouridwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 m/day.
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:ah,!e ;. Standards tor t;rr.ur.iiwat£r. Iowa Land Recycling Program
(Cuireni as of Ociober 4,1999)

ChsRiica! CASRN Oral
Oimnic

RfD
(mg/kg-day)

Orai
Slop*
Factor

f-,g/kg-

Cancer
Group

urir.kir.g
Water MAJC.

LEVE!
(MCLV
(mg/i)

Lifetime
Health
Advisory
!..eve!
(HAL)'
(mg/1)

Statewide
S«l Non-
protected
CiiViiinCi-

water
CiTig/!}

Methyl ."araihicn 000298-00-0 2.50E-041 Dc 0.002

meihyiphenol, 1 [o-CresclJ 000095-43-7 5.0QE-02*

Mefhylphenri!. 4 [p-Cresol] 000'06-44-5 5.00E-03" C*

Methyl tert-ttur,-: Ether [MTBE] 001634-04-4 3.0fl£-02s

.".ieioiachior 05i2is-45-2 i.50E-Oi' •- !
02!087-64-9 2.50E-02'

Molybdenum 007439-V8-7 5.00£-035

Nionoehiora.'r.ine (measured as free chlorine) Oi 0599-90-3 l.OOE-011 D!

000091-20-3 2.00E-02'

Nickel (soluble salts) {JSS7440-B2-0 2.00E-02* rf
Nitrate (measured as Nitrogen) 0^797-55-8 i.60tt-OOs 10
Nitrite (measured a* 014797-65-0 i.OOE-Oi' D"

000098-95-3 5.00E-04*

Nitroguanidine 000556-SS-7 i.OOE-Oia Ds

'Nilruphenul, p- 000100-02-7 S.OOE-Q3'

000924-16-3

Nitrcsodipheriy!am:Re. N- OOGOS6-30-6

Ociyi Fhihaiaie, di-N- 000!i7-S4-0

5.40E+001 B2m

S2S

2.00E-02*

Oxamyl 023135-22-0 2.50E-02' 0.2
i'araquat 4.50E-03S C1

Pendirnethaiir. o.OOE-02s

OOOOS7-S6-5 3.00E-02' i.20E-Oi" B2! 0.00-

US264S-53-I D"

NOTE: Statev/ids standards for protected groundwater are ger.eraiiy sppiicabic for use as screening and reporting levels. Statewide standsrrfs for non-n
unilwaier are generally apnljiiahle to water in ftirmaiions wjth a hydraulic COiiuuirliviiy of iess ihan 0.44 nvday.
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Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Phenmedipham

Phenol
Phorate

Piclpram .
Polychlorinated Biphenyls [PCBs]

Prometon
Propachlor
Propazine
Propham

Pursuit
Pyrene
RDX [Cyclotrimethylenenitramine]

Selenium , '
Sethoxydim
Silver .
Silver Cyanide

Simazine
Strontium
Styrene
TCDD, 2,3,7,8- [Dioxin]

Tebuthiuron
Terbacil
Terbufos

CASRN

013684-63-4
000108-95-2
000298-02-2

001918-02-1
001336-36-3
001610-18-0
001918-16-7

000139-40-2
000122-42-9

081335-77-5
000129-00-0
000121-82-4

007782-49-2
074051-80-2
007440-22-4

000506-64-9

000122-34-9
007440-24-6
000100-42-5
001746-01-6
034014-18-1

005902-51-2
013071-79-9

Oral
Chronic

RfD
(mg/kg-day)

2.50E-011

6.00E-01*
2.00E-04"

7.00E421

1.50E-021

1.30E-02*
2.00E-02*
2.00E-021

2.50E-011

3.00E-42*
3.00E-03'

5.00E-031

9.00E-02*

5.00E-03*
l.OOE-01*
5.00E-031

6.00E-01'

2.00E-01*

7.00E-021

1.30E-02*
2.SOE-051*

Oral
Slope
Factor

(mg/kg-
dayr

3.00E-01"'

1.10E-011

1.20E-01"

1.50E+05"

Cancer
Group

D"
V
If
£f
B2*
jy .
&
C°
ff
D"
tf
cr
D1

D«
D1

D"
CD

&
C
B2"
D°
Ee

D"

Drinking
Water Max.
Contain.
Level
(MCL)f

(mg/l)

0.5
0.0005

0.05

0.004

0.1
3.00E-08

Lifetime
Health
Advisory
Level
(HAL)'
(mg/l)

4

0.5

0.1
0.09
0.01
0.1

0.002

0.1

0.004
17

0.1

0.5
0.09

0.0009

Statewide
Std. Non-
Protected
Ground-
water

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
groundwater are generally applicable to water in formations'with a hydraulic conductivity of less than 0.44 m/day.
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:sb:e i. Standards for orcar.awater, Iowa Land Recycling Program .
(Current as of October 4,! 999)

Chemicai CASRN Oral j
Chronic j

RID
(nig/kg-day)

Oral
Siopc
Factor

(rna'kg-
-1

Cancer
Grout;

Drinking
Water Max.
CunUun.
Lsvei
(MCL)f

Si™ Statewide
Std. Non-
Prulecled
Grcund-
waier

Health
Advisory
Level
(HAL)'
(mg/1)

Tetrschiorcbenzens. i .2/1.5- 000095-9'i-3 3.00E-041 i

Tetrachloroeihane, !, 1, • ,2- 000630-20-6 3.00E-021 2.60E-02'
Tctrachlorocthyicnc [fC£]
Thallium

!oxaphcns

Trichiora- i ,2,2-irifluoroeihane, i, i ,2-

000127-18-4 l.OOE-021 0.005

007«5<iO-28-0 7.00E-05C D- Q.QQ2

000! 08-88-3 2.00C-B:'

OOSOOi-35-2 :.OOE-0:S

000076-i3-i
B2a 0.003

irichiorober.zene. i.2.4-

Trichlwubenzene, i ,3,5

TrichSrirocthanE. \ . . \ . \-

Trichloroeihaae. i.i.2-

(N)On7A-n3-9 1.n»F.-R!c

000120-S2-! i.OOE-025 D! 0.07

00050S-70-3 6.00E-03r D-

000071-SS-A 3.50F.-02*

000079-00-5 4.00E-03' 5.70E-025 0.005

[TCE] 000079-01-6 B2" 0.005

TrichioroJluoron-.cthar.G [MuorotrichiororriCthar.c'j {JOUU75-6V-4 ?,.!)«!;-!)!*

Trichloropheno!, 2,4,5- 000095-95-q i.OOE-Oi!

Tridilurcplicnu!, 2,4,6- OOOOSS-06-2 i.iOE-021
B2'

Trichlnrnphennxy} Prnpinnic Arirf. 2(2,4.'- 000093-72-i 8.00E-03' o.os
TrichlorcpheRcsyacetic Acid, 2,4,5- [2,4,5-1 ] 000093-76-5 i.OOE-02= i

Trichioropropap.e, i,2,3- OOQ096-'S-'s 6.00E-03' i 7.00Ei-OOb

Trifiiirslin 001582-09-8 7.50E-03' 7.70E-031

TrinitrGgiyccrci [Nitrogiyccrin] 000055-63-0

Trinitrosolusr.e, 2,4,6- [TNT] OQQiiS-96-7 5.00E-C"!5 3.00E-02'

007440-62-2 7.00E-03" i

B2"

D"

NOTE: Statewide standards for protected grcur.dwater are generally applicable for use as .screening and reporting levels. S-jste-wirfc x;snrUrri> t;-,r nrin-nroiectrri
ieraie generally applicable 'o «?fer in fomuitions witli a hydniilic '.-uRcIuctivily of less lhan 0.44 nVday.
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Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4,1999)

Chemical

Vinyl Chloride

White Phosphorus

Xylene, Mixture

Zinc (and compounds)

Zinc Chloride (measured as zinc) .

CASRN

000075-01-4

007723-14-0

001330-20-7

007440-66-6

007646-85-7

Oral
Chronic

RfD
(mg/kg-day)

2.00E-05'

2.00E+00*

3.00E-01"

3.10E410

Oral
Slope
Factor .

(mg/kg-
day)-1

1.90E-KJO"

Cancer
Group

• A" . .

V
ry
D1

/ D"

Drinking
Water Max.
Con tarn.
Level
(MCL)f

(me/I)

0.002

10

Lifetime
Health
Advisory
Level
(HAL)C

(mg/1)

0.0001

10
2
2

Statewide
Std. Non-
Protected
Ground-
water
(mg/1)

SOURCES OF INFORMATION:
a - the U.S. Environmental Protection Agency's (EPA's) Integrated Risk Information System (IRIS), Internet: http://www.epa. eov/i ris/ Current as of October 4,
1999.
b - EPA's Health Effects Summary Tables (HEAST). 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 1997.
c -. EPA's Office of Water, Drinking Water Regulations and Health Advisories, EPA 822-B-96-002, October 1996, Internet:
www.epa.nov/OST/Tools/dwstds.html .
d - represents a default cancer group D classification for chemicals that do not otherwise have a cancer group classification provided in sources a, b, or c.
e - Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, EPA Office of Water, EPA/600-R-93/089, July 1993.
f - EPA's Office of Water, Current Drinking Water Standards, Internet www.epa. eov/OG WDW/wot/appa.html

NOTES:
[synonyms or acronyms shown in brackets] ' . .
T - Standards apply to Total Chromium HI + Chromium VI or Total Trihalomethanes, i.e., Bromodichloromethane + Bromofrom + Chlorodibromoethane +
Chloroform.
AL - Action Level. Assumed to be equivalent to an MCL.

1) The statewide standard for arsenic in a nonprotected groundwater source is specified by rule (Paragraph 137.5(4)b.)
2) Chromium VI is classified in IRIS as cancer group "A" by inhalation and "D" by oral exposure. Therefore, cancer group "D" is appropriate for water ingestion.
3) IRIS provides several tiers of slope factors for PCBs. The central-estimate of the low risk and persistence category has been chosen for establishing

groundwater standards, consistent with recommended use for ingestion of water-soluble congeners.

GENERAL NOTE: The standards in this table are based on a procedure for determining standards specified by Rule 567—I37.S. The current toxicity data (i.e.,
oral chronic reference dose and oral slope factor) and prescribed procedure take precedent over any value provided in this table. The department should be contacted
for determination of standards for chemicals not. listed in this table.' .

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
groundwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 m/day.
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